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(54) SUPPORT BRACKET, METHOD FOR MANUFACTURING SUPPORT BRACKET, AND 
ELECTRIC POWER STEERING DEVICE USING SUPPORT BRACKET

(57) A support bracket structure is realized, in which
the support bracket is made using a metal plate and suf-
ficient strength and rigidity thereof can be maintained,
and the production costs thereof can be kept sufficiently
low by improving the yield of material. A support bracket
14a for supporting the front end section of a steering col-
umn 6a by way of a housing 9a of an electric power-

steering apparatus is manufactured by using a press to
punch out and bend a metal plate. By devising the di-
mensions and bending direction of each part, the yield
of material is improved, while at the same time the height
dimensions of the first side plate section 19 and the sec-
ond side plate section 20 required for maintaining the
support rigidity under a heavy load is maintained.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an electric-
power steering apparatus, and particularly to a support
bracket by which a vehicle supports a steering column
of this electric power-steering apparatus.

BACKGROUND ART

[0002] The use of electric power-steering apparatuses
is widely spread as a steering apparatus for applying a
steering angle to the steered wheels of an automobile,
and that uses an electric motor as a drive source to re-
duce the steering force. FIG. 14 illustrates an example
of a conventional electric power-steering apparatus that
is disclosed in JP 2011-131682 (A). In this structure, the
rotation of a steering wheel 1 is transmitted to an input
shaft 3 of a steering gear unit 2, and as the input shaft 3
rotates, a pair of left and right tie rods 4 are pushed or
pulled, which applies a steering angle to steered wheels.
The steering wheel 1 is supported by and fastened to the
rear end section of a steering shaft 5, and this steering
shaft 5 is inserted in the axial direction through a cylin-
drical steering column 6, and supported by this steering
column 6 so as to be able to freely rotate. Moreover, the
front end section of the steering shaft 5 is connected to
the rear end section of an intermediate shaft 8 by way of
a universal joint 7a, and the front end of this intermediate
shaft 8 is connected to the input shaft 3 by way of another
universal joint 7b. The forward-backward direction and
the width direction in this specification mean the forward-
backward direction and the width direction of the vehicle
when the steering apparatus is assembled in the vehicle,
and left and right in the width direction means the left and
right with respect to the direction of travel when the ve-
hicle is traveling in the forward direction.
[0003] The front end section of the steering column 6
is connected to a housing 9 of the electric power-steering
apparatus. Component parts of the electric power-steer-
ing apparatus such as a torque detector, a worn reduction
gear and the like are housed inside this housing 9, and
an electric motor 10, which is an auxiliary power source
of the electric power-steering apparatus, is supported by
the outside surface of this housing 9. Moreover, in order
to construct a tilt mechanism for adjusting the height po-
sition of the steering wheel 1, the housing 9 is supported
by the vehicle body 11 so as to be able to pivotally dis-
place around a pivot shaft 12 that is arranged in the width
direction of the vehicle, and the a portion on the rear side
of the intermediate section of the steering column 6 is
supported by a rear support bracket 13 that is supported
by the vehicle body 11 such that the up-down position
can be adjusted. In regards to the detailed structure of
this tilt mechanism, various kinds of structures are
known, and because the adjustment mechanism for ad-
justing the up-down position with respect to the rear sup-

port bracket 13 is not related to the main feature of the
present invention, detailed drawings and explanations
are omitted.
[0004] As described above, in order to construct an
electric power-steering apparatus that comprises a tilt
mechanism, the housing 9 that is connected to the front
end section of the steering column 6 must be supported
by the vehicle body 11 so as to be able to pivotally dis-
place around a pivot shaftb12 that is arranged in the width
direction. Therefore, it is necessary that a support bracket
14 be fastened to the vehicle body 11, and that this sup-
port bracket 14 and housing 9 be connected by the pivot
shaft 12. The support bracket 14 supports the front end
section of the steering column 6 by way of the housing
9 in or to which the component parts of the electric power-
steering apparatus are housed or mounted, so it is nec-
essary that the strength and rigidity of the support bracket
14 be sufficiently large. On the other hand, in order to
suppress manufacturing costs of an electric power-steer-
ing apparatus that comprises a tilt mechanism, preferably
this support bracket 14 is made by using a press to punch
and bend a metal plate such as steel plate having the
required strength and rigidity, such as disclosed in JP
2005-219641 (A). However, when trying to make the sup-
port bracket 14 using a metal plate, while at the same
time maintain the required strength and rigidity, the cut-
ting stock is insufficient, and it is easy for the metal plate
material to be wasted. In order to keep the manufacturing
costs of the support bracket 14 low, it is necessary to
effectively use the metal plate and to improve the material
yield. However, a support bracket made using a metal
plate having structure that can meet these needs has not
been achieved yet.

[Related Literature]

[Patent Literature]

[0005]

[Patent Literature 1] JP 2011-181682 (A)
[Patent Literature 2] JP 2005-219641 (A)

SUMMARY OF THE INVENTION

[Problem to be Solved by the Invention]

[0006] Taking the above situation into consideration,
the object of the present invention is to provide a support
bracket that is made using a metal plate and is capable
of maintaining sufficient strength and rigidity, as well as
can be manufactured with good material yield and suffi-
ciently low cost.

[Means for Solving the Problems]

[0007] The present invention relates to a support
bracket for supporting a steering column on a vehicle
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body together with a housing in which and on which com-
ponents of an electric power-steering apparatus are
housed or mounted. The support bracket of the present
invention is made by punching and bending a metal plate
into a single piece having a left and right asymmetrical
shape.
[0008] The support bracket of the present invention is
characterized by comprising: a base plate section that is
provided in the width direction on the rear end section of
the support bracket; a pair of left and right rear installation
plate sections that are provided on both end sections in
the width direction of the base plate section; a first ex-
tended section and a second extended section that ex-
tend forward from the edge on the front end of these rear
installation plate sections; a first side plate section that
is bent upward from the edge on the inside in the width
direction of the first extended section; a second side plate
section that is bent upward from the edge on the outside
in the width direction of the second extended section; a
first front installation plate section that is provided in a
state of being bent outward in the width direction from
the edge on the top end of the first side plate section;
and a second front installation plate section that is pro-
vided in a state of being bent outward in the width direc-
tion from the edge on the top end of the second side plate
section.
[0009] Preferably, the support bracket of the present
invention further comprises: a first reinforcement plate
section that extends downward toward the front from the
edge on the front end of the first front installation plate
section, and has an edge on the rear end that is contin-
uous to the edge on the front end of the first front instal-
lation section by way of a bent section, and an edge on
the end in the width direction that is continuous to the
edge on the top end of the first side plate section by way
of a bend section; and a second reinforcement plate sec-
tion that extends downward toward the rear from the edge
on the rear end of the second front installation plate sec-
tion, and has an edge on the front end that is continuous
to the edge on the rear end of the second front installation
plate section by way of a bent section, and an edge on
the end in the width direction that is continuous to the
edge on the top end of the second side plate section by
way of a bent section.
[0010] As the structure for supporting the steering col-
umn, in the first example, circular holes for supporting a
pivot shaft for supporting the steering column are formed
in the front end sections of the first side plate section and
second side plate section.
[0011] Preferably, the front end section of the second
side plate section is offset inward in the width direction,
and the space between the front end sections of the first
side plate section and second side plate section is more
narrow than the space between the middle sections and
rear sections of the first side plate section and the second
side plate section.
[0012] In this case, preferably, the front end section of
the second side plate section is continuous with the mid-

dle section in the forward-backward direction of the sec-
ond side plate section by way of an inclined plate section,
and a reinforcement rib that protrudes inward in the bend-
ing direction is provided in the middle section in the up-
down direction of the bent section where the middle sec-
tion of the second side plate section and the inclined plate
section are continuous.
[0013] The support bracket of the present invention
can be manufactured by a manufacturing method that
comprises a first process of forming an intermediate ma-
terial that has an overall flat shape by stamping out this
intermediate material from a raw material that has a flat
shape; and a second process of bending this intermedi-
ate material.
[0014] More specifically, in the first process, the inter-
mediate material that has an overall flat shape is formed
that comprises: a raw base plate section that exists in a
portion that corresponds to the base plate section; a first
raw extended section and a second raw extended section
that extend forward from the edge on the front end of the
end sections on both the left and right sides of the raw
base plate section; a first raw side plate section that ex-
tends from the edge on the inside in the width direction
of the first raw extended section to the center side in the
width direction; and a second raw side plate section that
extends from the edge on the outside in the width direc-
tion of the second raw extended section to the outside in
the width direction.
[0015] Next, in the second process, the base end sec-
tion of the first raw side plate section is bent with respect
to the first raw extended section, and the base end sec-
tion of the second raw side plate section is bent with
respect to the second raw extended section in the same
direction in the thickness direction of the intermediate
material at right angles to form the first side plate section
and second side plate section, and the end sections in
the width direction of the first side plate section and sec-
ond side plate section are bent to the outside in the width
direction of the intermediate material in opposite direc-
tions from each other to form the first front installation
plate section and the second installation plate section.
[0016] In this case, preferably, with reference to the
width direction of the intermediate material, the distance
from the bent section between the base end section of
the first raw side plate section and the first raw extended
section to the edge on the inside in the width direction of
the first raw side plate section is greater than the distance
from the bent section between the base end section of
the second raw side plate section and the second raw
extended section to the edge on the outside in the width
direction of the second raw side plate section.
[0017] The electric power-steering apparatus of the
present invention comprises: a steering column; a hous-
ing that is connected to the front end section of the steer-
ing column and in which or on which components of the
electric power-steering apparatus are mounted; and a
support bracket that supports and fastens the front end
section of the steering column to the vehicle body togeth-
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er with the housing. Particularly, in the electric power-
steering apparatus of the present invention, the support
bracket of the present invention is used as the support
bracket
[0018] In this case, preferably the front end section of
the steering column is supported by a pivot shaft that
spans between the front end sections of the first side
plate section and second side plate section so as to be
able to pivotally displace with respect to the vehicle body.
[0019] Moreover, in the support bracket, the front end
section of the second side plate section is offset inward
in the width direction, and the space between the front
end sections of the first side plate section and the second
side plate section is more narrow than the space between
the middle sections and the rear sections of the first side
plate section and second side plate section, and the com-
ponent parts are arranged in a space between the middle
sections and the rear sections of the first side plate sec-
tion and the second side plate section that has a larger
space in the width direction.
[0020] Furthermore, preferably the component parts
are located at a position offset more toward the side of
the second side plate section than the center position in
the width direction of the space between the first side
plate section and the second side plate section.

[Effect of the Invention]

[0021] With the present invention, it is possible to man-
ufacture at low cost a support bracket having necessary
strength and rigidity, as well as good blanking character-
istics More specifically, the bending directions of the first
side plate section and the second side plate section with
respect to the first extended section and second extend-
ed section of the support bracket are devised so as to be
in the same direction in the intermediate material stage,
so it is possible in the intermediate material stage to use
the material existing between the first extended section
and the second extended section efficiently, while main-
taining the width dimensions in the up-down direction of
the first side plate section and the second side plate sec-
tion, Therefore, it is possible to maintain yield of the metal
plate, and keep the costs of manufacturing the support
bracket low.
[0022] Moreover, the height dimensions in the up-
down direction of the first side plate section and the sec-
ond side plate section are maintained, so the strength
and rigidity of the support bracket of the present invention
under loading in this direction is high. Therefore, when a
pivot shaft spans between the front end sections of the
first side plate section and the second side plate section,
it is possible for the support bracket of the present inven-
tion to sufficiently support the weight of the components
of the steering column and electric power-steering appa-
ratus that is applied by way of the pivot shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG.1 is a perspective drawing illustrating a support
bracket that is assembled in a first example of an
embodiment of the present invention, and is a view
as seen diagonally from above in the rear.
FIG. 2 is a perspective drawing illustrating the sup-
port bracket illustrated in FIG 1, and is a view as
seen from the opposite side in the width direction of
that in FIG 1.
FIG. 3 is a top view of the support bracket illustrated
in FIG. 1
FIG. 4 is a left side view of the support bracket illus-
trated in FIG. 1.
FIG. 5 is a right side view of the support bracket
illustrated in FIG. 1.
FIG. 6 is rear view of the supports bracket illustrated
in FIG. 1, and illustrates the stat as seen from the
right in FIG. 4.
FIG 7 is a top view illustrating a first step for manu-
facturing the support bracket illustrated in FIG. 1,
and illustrates the intermediate material that is ob-
tained by stamping out it from a metal plate.
FIG. 8 is a perspective drawing illustrating an electric
power-steering apparatus in which the support
bracket illustrated in FIG. 1 is assembled, and is a
view as seen diagonally from underneath of the left
rear
FIG. 9 is a left side view of the electric power-steering
apparatus illustrated in FIG. 8.
FIG. 10 is a rear view of the electric power-steering
apparatus illustrated in FIG. 8 as seen from the right
in FIG. 9.
FIG. 11 is a front view of the electric power-steering
apparatus illustrated in FIG. 8 as seen from the left
in FIG. 9.
FIG 12 is a left side view illustrating an electric power-
steering apparatus before the support bracket illus-
trated in FIG. 1 is assembled.
FIG. 13 is a top view for explaining the positional
relationship of the component members of the elec-
tric power-steering apparatus and the support brack-
et that supports the front end section of the steering
column, and is a view as seen from the same direc-
tion as in FIG. 3.
FIG. 14 is a partial cross-sectional side view illus-
trating an example of a conventional electric power-
steering apparatus

MODES FOR CARRYING OUT THE INVENTION

[0024] FIG. 1 to FIG. 13 illustrate an example of an
embodiment of the present invention Including this ex-
ample, a feature of the present invention is the structure
of a support bracket 14a for supporting a steering column
6a together with a housing 9a that supports components
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of an electric power-steering apparatus by a vehicle body
11 (see FIG. 14), and the manufacturing method thereof
The other basic structure of the electric power-steering
apparatus is the same as in a conventional apparatus.
[0025] The support bracket 14a is made by using a
press to perform punching and bending of a metal plate
such as steel plate or stainless steel plate for which it is
possible to maintain sufficient strength and rigidity, and
forming the bracket into a single piece with a left and right
asymmetrical shape. The thickness of the metal plate is
appropriately selected by comprehensively determining
the strength, rigidity and ease of processing according
to the material used, for example, the thickness is about
2.0 mm to 4.0 mm in the case of using a stainless steel
plate such as SUS 304. This kind of support bracket 14a
comprises a base plate section 15, a pair of left and right
rear installation plate sections 16a, 16b, a first extended
section 17, a second extended section 18, a first side
plate section 19, a second side plate section 20 and a
pair of left and right front installation plate section 21a,
21b.
[0026] Of these, the base plate section 15 is provided
on the rear end section of the support bracket 14a in the
width direction, and comprises a flat plate section 22 in
the center in the width direction, and a pair of left and
right inclined plate sections 23 that are continuous out-
ward in the width direction from the edges of the ends on
both sides in the width direction of the flat plate section
22 and incline downward in a direction going away from
the flat plate section 22, with the overall shape of the
base plate section 15 being mountain shaped. The por-
tions continuous from the edges on the outside ends in
the width direction of these inclined plate sections 23 are
the first rear installation plate section 16a and the second
rear installation plate section 16b.
[0027] The inclined plate sections 23 are bent upward
and continue at an angle from the edges on the inside
ends in the width direction of these rear installation plate
sections 16a, 16b, so the bending rigidity of the rear in-
stallation plate sections 16a, 16b is sufficiently main-
tained. These rear installation plate sections 16a, 16b
and the flat plate section 22 are parallel with each other
These rear installation plate sections 16a, 16b are for
supporting and fastening the supports bracket 14a to the
vehicle body 11, and are for supporting the column sup-
port bracket 24 (see FIG. 8 to FIG 10) so as to be able
to break away in the forward direction with respect to the
support bracket 14a during a secondary collision. Having
this kind of function, a pair of through holes 26 through
which bolts 25 (see FIG. 14) or studs are passed, are
formed in the real installation plate sections 16a, 16b.
These through holes 26 are long holes that are long in
the forward-backward direction so as to make the work
of installing the support bracket 14a to the vehicle body
11 easy and do not necessarily need high processing
precision, As described above, the bending rigidity of the
rear installation plate sections 16a, 16b is sufficiently
high, so by using these rear installation plate section, it

is possible to increase both the support rigidity of the
support bracket 14a with respect to the vehicle body 11,
and the support rigidity of the column support bracket 24
with respect to this support bracket 14a.
[0028] In addition, the first extended section 17 and
the second extended section 18 extend toward the front
from the edges on the front ends of the first rear instal-
lation plate section 16a and the second rear installation
plate section 16b respectively. The base end sections
(back end sections) of the first side plate section 19 and
the second side plate section 20 are bent upward at right
angles from the side edges (the left side edges in the
width direction in this example) of the first extended sec-
tion 17 and the second extended section 18, and the
middle sections and the tip ends sections (front end sec-
tions) thereof extend even further in the forward direction
than the edges on the front ends of the first extended
section 17 and the second extended section 18.
[0029] With reference to the width direction (left-right
direction) of the support bracket 14a, the first side plate
section 19 and the second side plate section 20 bend
upward from the side edges of the same sides of the first
extended section 17 and the second extended section
18 (in opposite directions with respect to inward and out-
ward direction, and in this example, on the left side in the
width direction). In other words, the base end section of
the first side plate section 19 is bent upward at a right
angle from the edge on the inside in the width direction
of the first extended section 17. On the other hand, the
second side plate section 20 is bent upward at a right
angle from the edge on the outside in the width direction
of the second extended section 18. By sufficiently main-
taining the height dimension in the up-down direction of
the first side plate section 19 and the second side plate
section 20, the strength and rigidity in the up-down direc-
tion of the supports bracket 14a is sufficiently maintained.
More specifically, as illustrated in FIG. 4 and FIG 5, with
respect to the dimension in the up-down direction of’ the
support bracket 14a, when the distance between an im-
aginary flat plane on the bottom side that includes the
bottom surface of the rear installation plate sections 16a,
16b, and an imaginary flat plane on the top side that in-
cludes the top surface of the front installation plate sec-
tion 21a of the front installation plate sections 21a, 21b
that is located on the upper side corresponds to the height
dimension H of the support bracket 14a, preferably the
ratio of the height dimensions h19, h20 of the portions of
the first side plate section 19 and the second side plate
section 20 that include the front installation plate sections
21a, 21b to the height dimension H of the support bracket
14a is 2/3 or greater (h19 ≥ 2H/3, h20 ≥ 2H/3). However,
depending on the arrangement of the surrounding parts,
this ratio can be arbitrarily set within a range where the
strength and rigidity of the support bracket 14a can be
maintained.
[0030] Moreover, the edges on the top end of the first
side plate section 19 and the second side plate section
20 are bent outward in the width direction of the support
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bracket 14a at right angles in the opposite directions from
each other to form the first front installation plate section
21a and the second front installation plate section 21b.
These front installation plate sections 21a, 21b are for
supporting and fastening the support bracket 14a to the
vehicle body 11, and through holes 28 though which
boles or studs (not illustrated in the figure) are passed
are formed in each. These through holes 28 as well are
long holes that are long in the forward-backward direction
so as to make the work of installing the supports bracket
14a to the vehicle body 11 easy and do not necessarily
need high processing precision Moreover, a first rein-
forcement plate section 47a that extends downward to-
ward the front from the edge on the front end of the first
front installation plate section 21a, and a second rein-
forcement plate section 47b that extends downward to-
ward the rear from the edge on the rear end of the second
front installation plate section 21b are formed The edge
on the rear end of the first reinforcement plate section
47a is continuous by way of a bent section with the edge
on the front end of the first installation plate section 21a,
and the edge on the inside end in the width direction is
continuous by way of a bent section with the edge on the
top end of the first side plate section 19 respectively. The
edge on the front end of the second reinforcement plate
section 47b is continuous by way of a bent section with
the edge on the rear end of the second front installation
plate section 21b, and the edge on the inside end in the
width direction is continuous by way of a bent section
with the edge on the top end of the second side plate
section 20 respectively Therefore, it is possible to suffi-
ciently increase the strength and rigidity, and particularly
the bending rigidity, of the front installation plate sections
21a, 21b with respect to the first side plate section 19
and second side plate section 20.
[0031] Furthermore, in this example, the tip end section
(front end section) of the second side plate section 20 is
offset inward in the width direction. In other words, the
middle section of the second side plate section 20 is bent
inward in the width direction less than 90° and preferably
between 60° and 80° to form an inclined plate section
29, and the tip end section of this inclined plate section
29 is bent toward the front at the same angle (so as to
become parallel with the rear section of the second side
plate section 20) to form a tip end plate section 30. A
reinforcement rib 31 that protrudes inward in the bending
direction is formed in the middle section in the up-down
direction of the continuous section between the rear sec-
tion of the second side plate section 20 and the inclined
plate section 29, and this maintains the bending rigidity
of this inclined plate section 29. In this example, by off-
setting the tip end section of the second side plate section
20 inward in the width direction in this way, the space
between the tip end section of this second side plate sec-
tion 20 and the tip end section of the first side plate section
19 becomes more narrow than the space between the
area from the center sections to the rear sections of these
side plate sections 20, 19. In other words, the space be-

tween the tip end section of these side plate section 20,
19 is kept just at the size necessary for a pivot shaft 12a
(see FIG. 8, FIG. 9 and FIG. 11), which supports the front
end section of the steering column 6a (see FIG. 8 to FIG
10, and FIG. 12) so as to be able to span, and the space
between the center sections and the rear sections of the
side plate sections 19, 20 is maintained at an amount
such that the components of the electric power-steering
apparatus can be placed Moreover, circular holes 32 for
supporting both end sections of the pivot shaft 12a are
formed in the tip end sections of the first side plate section
19 and the second side plate section 20 so as to be con-
centric with each other
[0032] This kind of support bracket 14a is manufac-
tured by sequentially performing the following first proc-
ess and second process for using a press to punch and
bend a raw metal sheet material. In the first process,
punching is performed on a flat raw material such as steel
plate or stainless steel plate that has been pulled from
an uncoiler to form an intermediate material 33 as illus-
trated in FIG. 7. This intermediate material 33 is in a com-
plete flat plate shape, and comprises a raw base plate
section 34, a first raw extended section 35 and a second
raw extended section 36, and a first raw side plate section
37 and a second raw side plate section 38.
[0033] The raw base plate section 34 is the portion that
will become the base plate section 15 and the rear in-
stallation plate sections 16a, 16b, and exists over the
width direction in the rear end portion of the intermediate
material 33 that corresponds to the base plate section
15. In this example, the through holes 26 in both end
sections in the width direction of the raw base plate sec-
tion 34 are formed by punching at the same time as the
intermediate material 33.
[0034] In addition, the first raw extended section 35
and the second raw extended section 36 extend toward
the front from the edges on the front ends of the end
sections on both the left and right sides of the raw base
plate section 34. The shapes of these raw extended sec-
tions 35, 36 are the same as the shapes of the first ex-
tended section 17 and second extended section 18 of
the completed support bracket 14a respectively.
[0035] Moreover, the base end section of the first raw
side plate section 37 extends from the edge on the inside
in the width direction of the first raw extended section 35
to the center side in the width direction, and the area from
the middle section to the tip end section (front end sec-
tion) extends forward further than this first raw extended
section 35.
[0036] Furthermore, the base end section of the sec-
ond raw side plate section 38 extends from the edge on
the outside in the width direction of the second raw ex-
tended section 36 to the outside in the width direction,
and the area from the middle section to the tip end section
(front end section) extends forward further than the sec-
ond raw extended section 36.
[0037] Additionally, circular holes 32 are formed in the
tip end sections of the first raw side plate section 37 and
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the section raw side plate section 38 by punching at the
same time as the intermediate material 33. However, the
through holes 28 are not formed when punching and
forming the intermediate material 33, and are formed in
the second process described next after the front instal-
lation plate sections 21a, 21b and the reinforcement plate
sections 47a, 47b are formed, and are formed in these
front installation plate sections 21a, 21b.
[0038] After the intermediate material 33 has been
formed in the first process, next, in the second process,
the raw base plate section 34 is bent at four locations in
the width direction to form a mountain shaped base plate
section 15. The portions indicated by the chain lines A
to D in FIG. 7 are bent at right angles in a specified di-
rection respectively, and the through holes 28 are
punched out to form the support bracket 14a.
[0039] The process for forming the raw base plate sec-
tion 34 into the base plate section 15 is a simple bending
process, and the bending directions can be easily under-
stood by comparing FIG. 7 and FIG. 1 to FIG. 6. Moreo-
ver, the process for punching out the through holes 28
is performed after the front installation plate sections 21a,
21b are formed, which prevents the shape of the through
holes 28 from becoming distorted as the work for forming
the front installation plate sections 21a, 21b is performed.
The processing method for these through holes 28 can
also be easily understood. Furthermore, the tip end half
of the second raw side plate section 38 is bent, and again,
by comparing FIG 7 and FIG. 1 to FIG. 6 it is possible to
easily know the processing direction for forming the in-
clined plate section 29, tip end plate section 30, and re-
inforcement rib 31. Therefore, a detailed explanation of
the processing method for these parts is omitted
[0040] Next, the method for forming the first side plate
section 19, the second side plate 20, the first front instal-
lation section 21a, the second front installation section,
the first reinforcement section 47a and the second rein-
forcement section 47b will be explained. In order to form
the first side plate section 19 and the second side plate
section 20, the portions indicated by the chain lines A
and B the first raw side plate section 37 and the second
raw side plate section 38 are bent from the first raw ex-
tended plate section 35 and second raw extended plate
section 36 at right angles in the same direction to the
front side in FIG. 7, or in other words, in the thickness
direction of the intermediate material 33. As a result, the
first side plate section 19 and the second side plate sec-
tion 20 are formed so as to be parallel to each other More-
over, the end sections in the width direction of the first
raw side plate section 37 and the second raw side plate
section 38 (first side plate section 19 and second side
plate section 20) in the bent state are bent in opposite
directions from each other to the outside in the width di-
rection of the intermediate material 33. In other words,
the end section in the width direction of the first raw side
plate section 37 is bent at a right angle at the portion
indicated by the chain line C in FIG. 7 toward the front
side in FIG. 7 to form the first front installation plate sec-

tion 21a and the first reinforcement plate section 47a.
Then, the end section in the width direction of the second
raw side plate section 38 is bent at a right angle at the
portion indicated by the chain line D in FIG. 7 toward the
rear side in FIG. 7 to form the second front installation
plate section 21b and the second reinforcement plate
section 47b. After that, the through holes 28 are formed
in these front installation plate sections 21a. 21b respec-
tively to complete the support bracket 24. The order of
the process of bending at the portions indicated by the
chain lines A and B, and the process of bending at the
portions indicated by the chain lines C and D does not
matter.
[0041] In this example, the distance L37 in the width
direction of the intermediate material 33 from the bent
section between the base end section of the first raw side
plate section 37 and the first raw extended section 35
(chain line A in FIG. 7) to the edge on the inside in the
width direction of the first raw side plate section 37 (edge
on the left side in FIG. 7) is greater than the distance L38
from the bent section between the base end section of
the second raw side plate section 38 and the second raw
extended section 36 (chain line B in FIG. 7) to the edge
on the outside in the width direction of’ the second raw
side plate section 38 (edge on the left side in FIG 7) (L37
> L38). The width dimension W of the raw base plate
section 34 is sufficiently larger than the distance L37 of
the first raw side plate section 37 (W >> L37), so even
when this kind of blanking is performed, there is no in-
terference between the raw side plate sections 37 and
38. Moreover, by keeping the overall width dimension W
of the intermediate material 33 small, it is possible to
improve the blanking characteristics, or in other words it
is possible to reduce the scrapped portions and thus im-
prove the yield of the material.
[0042] In this example, the base end section of the first
raw side plate section 37 is extended from the edge on
of the inside in the width direction of the first raw extended
section 35 to the center side in the width side, and the
base end section of the second raw side plate section 38
extends from the edge on the outside in the width direc-
tion of the second raw extended section 36 to the outside
in the width direction In other words, the first raw side
plate section 37 and the second raw side plate section
38 extend in the same direction, and the first raw side
plate section 37 that has a particularly large width dimen-
sion is formed in the middle section in the width direction
of the first raw extended section 35 and second raw ex-
tended section 36 (center section of the intermediate ma-
terial 33). In this way, the good blanking characteristics
of the metal plate that will become the raw material is
maintained.
[0043] The support bracket 14a having the shape as
described above and manufactured as mentioned before
supports the front end section of a steering column 6a
such as illustrated in FIG. 12 so as to be able to pivotally
displace as illustrated in FIG. 8 to FIG. 11. This steering
column 6a is such that the front end section of an outer
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column 39 on the rear side is fitted and combined with
the rear end section of an inner column 40 on the front
side so as to be able to displace in the axial direction,
and so the overall length can extend or contract. The
inner diameter of the outer column 39 near the front end
is able to elastically expand and contract, and a long hole
41 in the forward-backward direction that is long in the
axial direction is formed in the outer column 39. Moreo-
ver, the steering column 6a is such that a housing 9a for
housing a reduction gear of an electric power-steering
apparatus is connected and fastened to the front end
section of the inner column 40. A cylindrical member 42
though which a pivot shaft 12a is to be inserted is sup-
ported by and fastened to the housing 9a.
[0044] In order for the vehicle body to support the steer-
ing column 6a by way of the support bracket 14a, a col-
umn support bracket 24 is supported by the bottom side
of the rear installation plate sections 16a, 16b so as to
be able to break away in the forward direction due to an
impact load that is applied during a secondary collision,
and the rear installation plate sections 16a, 16b and the
front installation plate sections 21a, 21b are supported
by and fastened to the vehicle body 11 (see FIG. 14).
Moreover, both end sections of the pivot shaft 12a that
is inserted through the cylindrical member 42 are sup-
ported in the circular holes 32 that are formed in the front
end sections of the first side plate section 19 and the
second side plate section 20. As a result, the front end
section of the steering column 6a is supported by the
support bracket 14a by way of the housing 9a so as to
be able to pivotally displace around the center of the pivot
shaft 12a. Furthermore, the outer column 39 is supported
by the column support bracket 24 by an adjustment rod
44 that is inserted through long holes 43 in the up-down
direction that are formed in the column support bracket
24 and the long holes in the forward-backward direction
41. The up-down position and forward-backward position
of the outer column 39 with respect to the column support
bracket 24, as well as the up-down position and the for-
ward-backward position of the steering wheel 1 (see FIG.
14) that is supported by and fastened to the rear end
section of the steering shaft 5a can be adjusted within a
range in which the adjustment rod 44 can displace inside
the long holes 43 in the up-down direction and the long
holes 41 in the forward-backward direction. Allowing or
not allowing this adjustment can be switched by operating
an adjustment lever 45 that is provided on the end section
of the adjustment rod 44. Various structures for this kind
of’ adjustment mechanism are widely known, and is un-
related to the feature of’ the present invention, so a de-
tailed explanation is omitted here.
[0045] As described above, with the front end section
of the steering column 6a supported by the support brack-
et 14a, components of an electric power-steering appa-
ratus, in other words, heavy object such as the housing
9a that houses a reduction gear and the like, an electric
motor 10a that is mounted around the housing 9a, a con-
troller 46 and the like are arranged between the first side

plate section 19 and the second side plate section 20
with regard to the width direction of the support bracket
14a as illustrated in FIG. 13. The height dimensions h19,
h20 of these side plate sections 19, 20 are sufficiently
maintained, so strength and rigidity of the side plate sec-
tions 19, 20 for supporting the heavy objects are suffi-
ciently large. Therefore, it is possible for the front end
section of the steering column 6a to be supported by the
vehicle body by way of the support bracket 14a with suf-
ficient rigidity maintained, and so there is no occurrence
of unpleasant vibration or noise in the support section of
the steering column 6a due to vibration that is applied
while the vehicle is traveling. In the case of the structure
illustrated in FIG. 10, the electric motor 10a is such that
the direction of the center axis is in an orthogonal direc-
tion to the center axis of the steering column 6a, and the
electric motor 10a is located above the steering column
6a. However, the installation direction of the electric mo-
tor 10a could be inclined with respect to the center axis
of the steering column 6a, and the electric motor 10a
could be located lateral to or below the steering column
6a.
[0046] Furthermore, the support bracket 14a, as de-
scribed above, is such that the blanking characteristics
of the metal plate that will become the raw material are
devised; and the support bracket 14a is manufactured
as a single piece by performing punching and bending
of the metal plate in a state where the amount of wasted
material is kept to a minimum, so it is possible to keep
manufacturing costs of the support bracket 14a low.
[0047] Particularly, in the structure of this example, the
components of an electric power-steering apparatus are
placed at a position offset further to the side of the second
side plate section 20 than the center position of the por-
tion between the side plate sections 19 and 20 (nearer
the left in FIG. 10, and nearer the right in FIG. 13). To
correspond with this, the position of the second front in-
stallation plate section 21b that is formed on the edge
section of the top end of the second side plate section
20 is also offset with respect to the center position in the
width direction of the support bracket 14a. That is, in this
example, the installation position of the components of
the electric power-steering apparatus that includes the
electric motor 10a is offset, and by devising the position
of the component parts of the support bracket 14a to
correspond with this, it is possible to improve the blanking
characteristics and to sufficiently reduce the cost of the
support bracket 14a.

[Industrial Applicability]

[0048] The example in the figures illustrates a structure
in which the present invention is applied to an electric
power-steering apparatus in which not only a tilt mech-
anism for adjusting the up-down position of the steering
wheel is assembled, but also a telescoping mechanism
for adjusting the forward-backward position is assem-
bled. However, a premise of the present invention is the
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structure for supporting the front end section of the steer-
ing column by a support bracket, so when embodying
the present invention, it is possible to omit the telescopic
mechanism, or to even further, omit the tilt mechanism.

[Explanation of the Reference Numbers]

[0049]

1 Steering wheel
2 Steering gear unit
3 Input shaft
4 Tie rod
5, 5a Steering shaft
6, 6a Steering column
7a, 7b Universal joint
8 Intermediate shaft
9, 9a Housing
10, 10a Electric motor
11 Vehicle body
12, 12a Pivot shaft
13 Rear support bracket
14, 14a Support bracket
15 Base plate section
16a First rear installation plate section
16b Second rear installation plate section
17 First extended section
18 Second extended section
19 First side plate section
20 Second side plate section
21a First front installation plate section
21b Second front installation plate section
22 Flat plate section
23 Inclined plate section
24 Column support bracket
25 Bolt
26 Through hole
28 Through hole
29 Inclined plate section
30 Tip end plate section
31 Reinforcement rib
32 Circular hole
33 Intermediate material
34 Raw base plate section
35 First raw extended section
36 Second raw extended section
37 First raw side plate section
38 Second raw side plate section
39 Outer column
40 Inner column
41 Long hole in the forward-backward direction
42 Cylindrical member
43 Long hole in the up-down direction
44 Adjustment rod
45 Adjustment lever
46 Controller
47a First reinforcement plate section
47b Second reinforcement plate section

Claims

1. A support bracket for supporting a steering column
made by punching and bending a metal plate into a
single piece having a left and right asymmetrical
shape, and comprising:

a base plate section that is provided in the width
direction on a rear end section of the support
bracket;
a pair of left and right rear installation plate sec-
tions that are provided on both end sections in
the width direction of the base plate section;
a first extended section and a second extended
section that extend forward from the edge on
the front end of these rear installation plate sec-
tions;
a first side plate section that is bent upward from
an edge on the inside in the width direction of
the first extended section;
a second side plate section that is bent upward
from an edge on the outside in the width direction
of the second extended section;
a first front installation plate section that is pro-
vided in a state of being bent outward in the width
direction from the edge on the top end of the first
side plate section; and
a second front installation plate section that is
provided in a state of being bent outward in the
width direction from the edge on the top end of
the second side plate section

2. The support bracket according to claim 1 further
comprising:

a first reinforcement plate section that extends
downward toward the front from an edge on the
front end of the first front installation plate sec-
tion, and has an edge on the rear end that is
continuous to the edge on the front end of the
first front installation section by way of’ a bent
section, and an edge on the end in the width
direction that is continuous to an edge on the
top end of the first side plate section by way of’
a bend section; and
a second reinforcement plate section that ex-
tends downward toward the rear from an edge
on the rear end of the second front installation
plate section, and has an edge on the front end
that is continuous to the edge on the rear end
of the second front installation plate section by
way of a bent section, and an edge on the end
in the width direction that is continuous to an
edge on the top end of the second side plate
section by way of a bent section.

3. The support bracket according to claim 1, wherein
circular holes for supporting a pivot shaft for support-
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ing the steering column are formed in the front end
sections of the first side plate section and second
side plate section.

4. The support bracket according to claim 1, wherein
the front end section of the second side plate section
is offset inward in the width direction, and the space
between the front end sections of the first side plate
section and second side plate section is more narrow
than the space between the middle sections and rear
sections of the first side plate section and the second
side plate section.

5. The support bracket according to claim 4, wherein
the front end section of the second side plate section
is continuous with the middle section in the forward-
backward direction of the second side plate section
by way of an inclined plate section, and
a reinforcement rib that protrudes inward in the bend-
ing direction is provided in the middle section in the
up-down direction of a bent section where the middle
section of the second side plate section and the in-
clined plate section are continuous.

6. A manufacturing method for the support bracket ac-
cording to claim 1 comprising the steps of:

forming an intermediate material that has an
overall flat shape by stamping out this interme-
diate material from a raw material that has a flat
shape, the intermediate material comprising: a
raw base plate section that exists in a portion
that corresponds to the base plate section; a first
raw extended section and a second raw extend-
ed section that extend forward from edges on
the front end of end sections on both the left and
right sides of the raw base plate section; a first
raw side plate section that extends from an edge
on an inside in the width direction of the first raw
extended section to the center side in the width
direction; and a second raw side plate section
that extends from an edge on the outside in the
width direction of the second raw extended sec-
tion to the outside in the width direction; and
bending a base end section of the first raw side
plate section with respect to the first raw extend-
ed section, and bending a base end section of
the second raw side plate section with respect
to the second raw extended section in the same
direction in a thickness directions of the inter-
mediate material to form the first side plate sec-
tion and the second side plate section, and
bending end sections in the width direction of
the first side plate section and second side plate
section to the outside in the width direction of
the intermediate material in opposite directions
from each other to form the first front installation
plate section and the second installation plate

section.

7. The manufacturing method for a support bracket ac-
cording to claim 6, wherein, with reference to the
width direction of the intermediate material, the dis-
tance from a bent section between the base end sec-
tion of the first raw side plate section and the first
raw extended section to an edge on the inside in the
width direction of the first raw side plate section is
greater than the distance from a bent section be-
tween the base end section of the second raw side
plate section and the second raw extended section
to an edge on the outside in the width direction of
the second raw side plate section

8. An electric power-steering apparatus, comprising:

a steering column;
a housing that is connected to the front end sec-
tion of’ the steering column and in which or on
which components of the electric power-steer-
ing apparatus are mounted; and
a support bracket that supports and fastens the
front end section of the steering column to the
vehicle body by way of the housing, wherein
the support bracket is the support bracket ac-
cording to claim 1

9. The electric power-steering apparatus according to
claim 8, wherein
the front end section of the steering column is sup-
ported by a pivot shaft that spans between the front
end sections of the first side plate section and second
side plate section so as to be able to pivotally dis-
place with respect to the vehicle body.

10. The electric power-steering apparatus according to
claim 8, wherein
the front end section of the second side plate section
is offset inward in the width direction, and the space
between the front end sections of the first side plate
section and the second side plate section is more
narrow than the space between the middle sections
and the rear sections of the first side plate section
and second side plate section, and the component
parts are arranged between the middle sections and
the rear sections of the first side plate section and
the second side plate section.

11. The electric power-steering apparatus according to
claim 10, wherein
the component parts are located at a position offset
more toward the side of the second side plate section
than the center position in the width direction of the
space between the first side plate section and the
second side plate section.
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